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The National Institute of Standards and Technology was established in 1988 by Congress to “assist industry
in the development of technology ... needed to improve product quality, to modernize manufacturing

processes, to ensure product reliability ... and to facilitate rapid commercialization ... of products based on new
scientific discoveries.”

NIST, originally founded as the National Bureau of Standards in 1901, works to strengthen U.S. industry’s
competitiveness; advance science and engineering; and improve public health, safety, and the environment. One
of the agency’s basic functions is to develop, maintain, and retain custody of the national standards of
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Government. 

As an agency of the U.S. Commerce Department’s Technology Administration, NIST conducts basic and
applied research in the physical sciences and engineering, and develops measurement techniques, test methods,
standards, and related services. The Institute does generic and precompetitive work on new and advanced
technologies. NIST’s research facilities are located at Gaithersburg, MD 20899, and at Boulder, CO 80303. Major
technical operating units and their principal activities are listed below. For more information visit the NIST
Website at http://www.nist.gov, or contact the Publications and Program Inquiries Desk, 301-975-3058.

1At Boulder, CO 80303
2Some elements at Boulder, CO



Board of Editors

Theodore V. Vorburger
Chief Editor

Robert L. Watters, Jr., Technology Services
James K. Olthoff, Electronics and Electrical Engineering Laboratory
Craig M. Shakarji, Manufacturing Engineering Laboratory
Cynthia J. Zeissler, Chemical Science and Technology Laboratory
Joseph P. Rice, Physics Laboratory
Clare M. Allocca, Materials Science and Engineering Laboratory
Nicos S. Martys, Building and Fire Research Laboratory
Alan H. Goldfine, Information Technology Laboratory
Walter S. Liggett, Jr., Information Technology Laboratory
Clifton M. Carey, Paffenbarger Research Center
Barry N. Taylor, Chief Editor Emeritus

Julian M. Ives
Managing Editor, and Technical Production Editor

Ilse E. Putman, Karen J. Wick
Electronic Composition

Journal of Research of the
National Institute of

Standards and Technology
Volume 109 Number 5 September-October 2004

Available online
http://www.nist.gov/jres 

U.S. Department of Commerce—Donald L. Evans, Secretary
Technology Administration—Phillip J. Bond, Under Secretary of Commerce for Technology
National Institute of Standards and Technology—Arden L. Bement, Jr., Director



Cover: The diagram on the cover is a schematic depiction of a four-axis position system that is part of a high-
throughput system designed to work with the NIST SPHERE. For further information see the paper by C. C. White
et al. on page 465 of this issue. Cover art arranged by C. Carey.

The Journal of Research of the National Institute of Standards and Technology, the flagship periodic publication
of the national metrology institute of the United States, features advances in metrology and related fields of
physical science, engineering, applied mathematics, statistics, biotechnology, and information technology that
reflect the scientific and technical programs of the Institute. The Journal publishes papers on instrumentation for
making accurate measurements, mathematical models of physical phenomena, including computational models,
critical data, calibration techniques, well-characterized reference materials, and quality assurance programs that
report the results of current NIST work in these areas. Occasionally, a Special Issue of the Journal is devoted to
papers on a single topic. Also appearing on occasion are review articles and reports on conferences and workshops
sponsored in whole or in part by NIST.

United States Government Printing Office, Washington:  2004

ISSN 1044-677X Coden: JRITEF Library of Congress Catalog Card No.: 89-656121



Volume 109, Number 5, September-October 2004
Journal of Research of the National Institute of Standards and Technology

Contents

Articles
Optical Diffraction in Close Proximity to Plane Apertures. III. Klaus D. Mielenz 457

Modified, Self-Consistent Theory

Development of A High Throughput Method Incorporating C. C. White, E. Embree, 465
Traditional Analytical Devices W. E. Byrd, and A. R. Patel

Determining the Uncertainty of X-Ray Absorption Gary S. Wojcik 479
Measurements

Analytical Representations of Elastic Moduli Data With R. G. Munro 497
Simultaneous Dependence on Temperature and Porosity

Electron-Impact Cross Sections for Ground State to np Philip M. Stone and 505
Excitations of Sodium and Potassium Yong-Ki Kim

Stability Comparison of Recordable Optical Discs—A Study Oliver Slattery, Richang Lu, 517
of Error Rates in Harsh Conditions Jian Zheng, Fred Byers, and

Xiao Tang

Available online
http://www.nist.gov/jres




